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) GALVANIC DRIVER 
) Abstract" 

OBLEM TO BE SOLVED: To provide a galvanic driver capable of quickly 
ating a galvanic mirror to a prescribed retracting position, when 

lormality occurs. . , 

LUTION: Since the galvanic driver detects abnormality of a driving signal 
h limit circuits 21, 25 and forcedly rotates the galvanic mirror 10 to the 
*in the mirror 10 is forcedly returned to the origin against inertial force 
the driving force of a driving part 12. even if the mirror 10 is being acted 
be driven in the direction of an abnormal angle so that the interference 
the mirror 10 can be prevented. 
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tages caused by the use of this translation. 



his document has been translated by computer. So the translation may not reflect the original precisely. 
*** shows the word which can not be translated, 
i the drawings, any words are not translated. 



AIMS 



aim 1] A galvanomirror and the driving means which a driving signal is received [ driving means ] one by one and 
<es the include angle based on these driving signals rotate said galvanomirror, a ******[ that the detection result 
putted from an include-angle detection means to detect the actual include angle of said galvanomirror, and said 
.ude-angle detection means is rotation within the limits of normal ] ~ judging ~ rotation of normal, when out of 
ge The GARUBANO driving gear characterized by having given the driving signal for rotating said galvanomirror to 
include angle for emergencies set as rotation within the limits of normal to said driving means, and having an 
ude-angle monitor means to fix said galvanomirror to said include angle for emergencies. 

aim 2] A galvanomirror and a data generation means to output the driving signal for rotating said galvanomirror to 
include angle set up beforehand one by one, The driving means which makes the include angle based on the carrier 
m aforementioned driving signal rotate said galvanomirror from said data generation means, a ****** [ that the 
sction result outputted from said data generation means is rotation within the limits of normal ] - judging ~ rotation 
iormal, when out of range The driving signal for rotating said galvanomirror instead of said data generation means to 
include angle for emergencies set as rotation within the limits of normal The GARUBANO driving gear 
racterized by having given said driving means and having an input data monitor means to fix said galvanomirror to 
1 include angle for emergencies. 
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TAILED DESCRIPTION 



rtailed Description of the Invention] 
01] 

-Id of the Invention] This invention relates to a GARUBANO driving gear. 
02] 

;scription of the Prior Art] What was included in the laser marker is indicated by JP,9-308976,A as an example of the 
ventional GARUBANO driving gear. As shown in drawin g 4 , the galvanomirrors 1 and 2 of a couple are arranged 
he middle of the optical path of laser beam L, and this GARUBANO driving gear is equipped with them, it is leaning 
se galvanomirrors 1 and 2 to a predetermined include angle in actuators 3 and 4, and scans and has laser beam L on a 
:k piece W, and prints a desired mark on the front face of a work piece W. 
03] 

3blem(s) to be Solved by the Invention] By the way, in a GARUBANO driving gear which was described above, 
aators 3 and 4 may receive an unusual driving signal during operation by the abnormalities of the impact from a 
se or the outside, or an input signal. However, in the GARUBANO driving gear of the above-mentioned official 
art, although it has the configuration which attains stabilization of the actuation at the time of starting, measures 
sn a driving signal becomes an unusual value during operation are not taken. For this reason, the carrier beam 
lators 3 and 4 rotate galvanomirrors 1 and 2 across the range of regular, and the situation where a galvanomirror 1 
two comrades interfere mutually, or galvanomirrors 1 and 2 and members, such as a case where they are 
roached, interfere may produce an unusual driving signal. 

04] The applicant for this patent considered the configuration shown in drawing 5 that this should be coped with, 
it is, this thing turns off SW8 concerning the power line to actuators 3 and 4, and/or SW9, when the actual include 
;le of the galvanomirrors 1 and 2 detected with the position sensor 5 and the criteria include angle set up beforehand 
measured in the **** limit circuit 6, consequently abnormalities are detected. By the magnetism of the permanent 
gnet built in, for example, the actuators 3 and 4 which had the electric power supply turned off by this return 
vanomirrors 1 and 2 to the location of an initial state, and aim at interference prevention of a galvanomirror 1 and 
» comrades. 

05] However, with the above-mentioned configuration, working, even if a feed halt to actuators 3 and 4 is 
formed, the situation of rotating and interfering with an inertia force toward the direction from which it separates 
n the convention range, without [ of galvanomirrors 1 and 2 ] stopping may produce galvanomirrors 1 and 2. 
reover, with the above-mentioned configuration, since abnormalities are detected only after a position sensor 5 
sets this result, after galvanomirrors 1 and 2 rotate at the include angle based on that unusual driving signal when the 
zing signal itself inputted into the actuation circuit 9 of actuators 3 and 4 becomes an unusual value by the noise, the 
lormality actuation of galvanomirrors 1 and 2 itself cannot be prevented. 

06] This invention was made in view of the above-mentioned situation, and aims at offer of the GARUBANO 
zing gear which can rotate a galvanomirror to a predetermined evacuation location promptly at the time of an 
tormal occurrence. 
07] 

sans for Solving the Problem] In order to attain the above-mentioned object, the GARUBANO driving gear 
icerning invention of claim 1 A galvanomirror and the driving means which a driving signal is received [ driving 
ans ] one by one and makes the include angle based on these driving signals rotate a galvanomirror, a ****** [ that 
detection result outputted from an include-angle detection means to detect the actual include angle of a 
vanomirror, and the include-angle detection means is rotation within the limits of normal ] - judging - rotation of 
mal, when out of range The driving signal for rotating a galvanomirror to the include angle for emergencies set as 
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ation within the limits of normal is given to a driving means, and it has the description at the place equipped with an 
lude-angle monitor means to fix a galvanomirror to the include angle for emergencies. 

08] A data generation means to output the driving signal for rotating a galvanomirror to the include angle to which 
GARUBANO driving gear concerning invention of claim 2 set beforehand with the galvanomirror one by one, a 
e *** [ that the detection result outputted to the include angle based on a carrier beam driving signal by the driving 
ans which rotates a galvanomirror, and the data generation means from the data generation means is rotation within 
limits of normal ] - judging - rotation of normal, when out of range The driving signal for rotating a galvanomirror 
tead of a data generation means to the include angle for emergencies set as rotation within the limits of normal is 
en to a driving means, and it has the description at the place equipped with an input data monitor means to fix a 
vanomirror to the include angle for emergencies. 
•09] 

motion and Effect of the Invention] According to the GARUBANO driving gear of invention of claim 1> claim 1, 
en a galvanomirror rotates to the unusual rotation range according to a certain cause, even if an include-angle 
nitor means detects this and a galvanomirror is working, with the driving force of a driving means, an inertia force 
1 be resisted and a galvanomirror will be compulsorily evacuated to the include angle for emergencies. Actuation in 
unusual rotation range of a galvanomirror is avoided promptly by this, and interference prevention is achieved. 
10] In the GARUBANO driving gear of invention of claim 2> claim 2, when abnormalities occur from a data 
leration means to a driving signal, an input data monitor means detects this, even if a galvanomirror is working, with 
driving force of a driving means, an inertia force will be resisted and a galvanomirror will be compulsorily 
tcuated to the include angle for emergencies. And at the time of an abnormal occurrence, since an input data monitor 
ans gives the driving signal concerning the include angle for emergencies to a driving means instead of a data 
leration means, the abnormality actuation of a galvanomirror itself is prevented, it has it, and interference of a 
vanomirror is prevented. 
•11] 

nbodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained based on dravringl thru/or 
wing 3 . The body of a GARUBANO driving gear which made, was prepared and prepared the pair every 
vanomirror 10 in order for the GARUBANO driving gear of this operation gestalt to make the galvanomirror 10 of 
couple with which the laser marker was equipped drive is common, and as shown in drawing.! , it is constituted. 
•12] In drawing 1 , 12 is an actuator, it has a driving shaft 13 rotatable to casing 1 1 (refer to drawing 2 ), and the 
>ve mentioned galvanomirror 10 is being fixed to the driving shaft 13. An actuator 12 is in the condition which turned 
the electric power supply by the magnetism between the fixed side magnets (not shown) formed for example, in the 
vable side magnet (not shown) formed in the driving shaft 13 and a casing 1 1 side, and it is constituted so that a 
ring shaft 13 may be held in an initial position. Here, as the continuous line, to drawing^ , the relative position of a 
vanomirror 10 over the casing 1 1 when a driving shaft 13 becomes an initial position indicates, and is illustrated, and 
include angle of the galvanomirror 10 at this time will be called a zero with this operation gestalt. Moreover, with 
; operation gestalt, this zero is considered as the "include angle for emergencies" concerning this invention so that it 
y explain in full detail behind. 

•13] In d rawing 1 , 14 is a drive coil for rotating an actuator 1 3, for example, a galvanomirror 10 rotates it at a 
determined include angle corresponding to the magnitude and the sense of a current which are passed by the drive 
1 14. Moreover, the rotation range of this galvanomirror 10 is right and left rotatable to the predetermined mechanism 
rginal include angle theta 1 centering on a zero, as shown in drawing 2 . 

>14] In drawing 1 , 15 is a position sensor equivalent to the include-angle detection means of the invention in this 
>lication, is connected with a driving shaft 13 and detects whether it is located in the include angle at which the 
vanomirror 10 separated which from the zero actually, for example. 

»15] 30 is an actuation circuit for driving an actuator 12, and the driving means of this invention is constituted by 
se actuators 12 and the actuation circuit 30. The actuation circuit 30 is equipped with two or more amplifier, 
plifies a carrier beam driving signal from the below-mentioned data generation section 20, and generates the 
uation power given to said drive coil 14. Moreover, the actuation circuit 30 has fed back the detection result of a 
rition sensor 15 through the feedback loop 31, and controls the actuation power to said drive coil 14 according to 
lection with a carrier beam driving signal, and the time amount differential value of the deflection from the current 
lude angle and the data generation section 20 of a galvanomirror 10. Moreover, the current which flowed to the drive 
1 14 is fed back through the feedback loop 32, and there is drawing about stabilization of rotation actuation of a 
ving shaft 13. 

il6] In the middle of the chief editor way made into the closed-loop circuit by said feedback loop 32, SW1 is formed 
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. supply/halt of the power to a drive coil 14 are changed. In addition, this SW1 is driven with the actuation instruction 
ti a protection network 34 at the time of the power-source supervisory circuit 33 or a power source OFF. Moreover, 
f 2 is prepared in the feed section for making that amplifier 35 drive, this SW2 is turned on in the amplifier 35 formed 
.aid chief editor way, and it is made to be stopped in it in amplifier 35. Furthermore, SW3 is formed in the input side 
he actuation circuit 30. If this SW3 turns on, the input terminal of the actuation circuit 30 will connect with GND too 
tily, and, thereby, the electrical potential difference of the input side of the actuation circuit 30 will be compulsorily 
tod[V]. 

1 7] 20 is the data generation section. In order that the data generation section 20 may make a laser marker print a 
determined mark, based on the data set up beforehand, it generates the include-angle data of each galvanomirror 10, 
I outputs the driving signal according to the include-angle data to the actuation circuit 30 as a voltage signal, 
reover, with this operation gestalt, the driving signal when making the include angle of a galvanomirror 10 into a 

0 is set up so that it may be set to 0 [V]. 

1 8] Now, 21 is an input limit circuit, is equivalent to the input data monitor means of the invention in this 
dication, and detects the abnormalities of the driving signal from the data generation section 20. The input limit 
:uit 21 detects the driving signal which rotates a galvanomirror 10 across the predetermined include-angle range as a 
lal concerning the unusual include-angle range, with this operation gestalt, assigns said unusual include-angle range 
>oth sides on the basis of a zero at the same include angle, and, specifically, has set it up. Moreover, the electric 
ifiguration of the input limit circuit 21 is shown in drawin g 3 , and an input side is equipped with the absolute value 
sctor 22, and it asks it for the absolute value of the input signal from the data generation section 20 here. The output 
5 of the absolute value detector 22 is equipped with a comparator 23, and it detects to it whether the absolute value of 
riving signal exceeded the predetermined reference value here. Furthermore, the output side of a comparator 23 is 
tipped with a flip-flop circuit 24, and the output signal of a comparator 23 is incorporated by the CK terminal. And 
sn the absolute value of a driving signal exceeds a predetermined reference value, the output signal of a comparator 
turns on and the output terminal of a flip-flop circuit 24 turns on. Moreover, said SW3 is connected to the output 
ninal of a flip-flop circuit 24, and when the output signal of the output terminal turns on, SW3 turns on. 
19] It is a **** limit circuit, and 25 is equivalent to the include-angle monitor means of the invention in this 
♦lication, incorporates the detection result of said position sensor 15, it is comparing with the reference value which 
this up beforehand, and detects the abnormalities of the current include angle of a galvanomirror 10. Although the 
ifiguration of the **** limit circuit 25 is not illustrated, it is equipped with an absolute value detector, a comparator, 

1 a flip-flop circuit, and has the same composition as said input limit circuit 21, therefore makes the detecting signal 
n a position sensor 15 have corresponded to the driving signal from the data generation section 20 with this 
ration gestalt here. And it connects with SW3, and the output terminal of the flip-flop circuit with which the **** 
it circuit 25 was equipped makes SW3 turn on, when the actual include angle of a galvanomirror 10 exceeds the 
jrence value set up beforehand. Moreover, it connects with above mentioned SW2 through the delay circuit which is 
illustrated, and the output terminal of the flip-flop circuit of the **** limit circuit 25 makes SW2 turn on after a 
determined time delay, after turning on SW3. 

20] Next, actuation of the GARUBANO driving gear of this operation gestalt is explained. Here, in order to 
terialize explanation of operation, the mechanism marginal include angle (thetal reference of drawing 2 ) which a 
vanomirror 10 rotates is made into **20 degrees from a zero, and the convention marginal include angle (theta2 
srence of drawing 2 ) of a galvanomirror 10 required for printing of a laser marker is made into **15 degrees from a 
d. Moreover, the driving signal outputted from the data generation section 20 shall be set up so that it may become 
value (a driving signal is 5 [V] when rotating a galvanomirror 10 at the target include angle which is distant from a 
d 5 times) which made the target include angle of a galvanomirror 10 the electrical-potential-difference value as it 
j. Furthermore, it shall be made to correspond to **15 degrees of said convention marginal include angle, and the 
jrence value of the comparator 23 of the input limit circuit 21 shall be set as 15 [V]. Moreover, the **** limit circuit 
shall also be made to correspond to **15 degrees of said convention marginal include angle, and shall have set up the 
jrence value of a comparator. 

21] When changing a galvanomirror 10 into the include angle which is distant from a zero +10 degrees, for example 
n a predetermined current include angle, the driving signal of +10 [V] is outputted from the data generation section 
Here, when this driving signal +10 [V] is normally given to the actuation circuit 30, without being influenced of a 
se, it is as follows. That is, the input limit circuit 21 incorporates +10 [V] as a driving signal, and 10 [V] which is an 
olute value is calculated in the absolute value detector 22. And it is distinguished that this 10 [V] is below 15 [V] of 
iference value in a comparator 23, it means that the output signal of a comparator 23 turned off with as, and SW3 is 
d at an OFF state. Thereby, +10 [V] of a driving signal is incorporated as it is in the actuation circuit 30. 
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•22] Then, the carrier beam actuation circuit 30 makes a driving signal amplify this driving signal (+10 [V]) with each 
plifier, actuation power is generated, and this is given to the drive coil 14 of an actuator 12. Thereby, the driving 
ft 13 of an actuator 12 drives and a galvanomirror 10 rotates towards the target include angle which is distant from a 

0 +10 degrees. At this time, deflection with +10 degrees which is the current include angle and target include angle 
ich were detected with the position sensor 1 5, and the time amount differential value of that deflection are fed back 
the feedback loop 31, and a galvanomirror 10 is controlled to reach a target include angle promptly. 

23] Now, it is as follows, when having become the outlying observation of +18 [V] when +10 [V] of the above- 
ntioned driving signal incorporates in the actuation circuit 30 in response to the effect of a noise for example. That is, 
input limit circuit 21 incorporates +18 [V] of a driving signal, abnormalities are detected based on that absolute 
ue having exceeded 15 [V] of a reference value, the output signal of a comparator 23 turns on, this ON signal is held 

1 flip-flop circuit 24, and SW1 is held at an ON state. Then, the input terminal of the actuation circuit 30 connects 

h GND too hastily, and the actuation circuit 30 will be in the same condition as a carrier beam case about the driving 
aal of the data generation sections 20-0 [V]. 

24] Then, an actuator 12 is made to drive in the actuation circuit 30 in order to rotate 0 [V] as a driving signal to like 
carrier beam ] and the zero which is equivalent to a driving signal 0 [V] from a current include angle in a 
vanomirror 10. That is, the time amount differential value of deflection with the zero which is the current include 
^le and target include angle which were detected with the position sensor 15, and deflection is fed back, and a 
vanomirror 10 is compulsorily turned to a zero and it is made to rotate. Therefore, even if a galvanomirror 10 is 
rking, with the driving force of an actuator 12, an inertia force can be resisted and a galvanomirror 10 can be 
npulsorily evacuated to a zero. And at the time of an abnormal occurrence, since the input limit circuit 21 gives an 
uator 12 the driving signal concerning a zero instead of the data generation section 20 substantially, the abnormality 
uation of a galvanomirror 10 itself is prevented, it has it, and interference of a galvanomirror 10 is prevented. 
25] Next, even if the driving signal given to the actuation circuit 30 from the data generation section 20 is normal, 
case where a driving signal changes to outlying observation in response to the effect of a noise in the actuation 
;uit 30 is explained. From the data generation section 20, supposing a driving signal +10 [V] is normally given to the 
uation circuit 30, for example, the input limit circuit 21 will recognize it as +10 [V] of a driving signal being normal 
ues, and will become off [ SW1 ] with as, therefore +1 0 [V] of a driving signal will be incorporated in the actuation 
;uit 30. 

26] however - the driving signal changed in response to the effect of a noise in the actuation circuit 30, consequently 
galvanomirror 10 rotated exceeding **15 degrees of a convention (to the include angle which is distant from a zero 
) degrees) - a case - this - a position sensor 15 — detecting - having . And the **** limit circuit 25 which 
orporated this detection result operates an absolute value detector, a comparator, and a flip-flop circuit, and, first of 
makes SW3 turn on like said input limit circuit 21. By this, the input terminal of the actuation jcircuit 30 connects 
h GND too hastily, the actuation circuit 30 will be in the same condition as a carrier beam case, about the driving 
nal of the data generation sections 20-0 [V] too, and a galvanomirror 10 will make it rotate compulsorily towards a 
o by the actuator 12. And the **** limit circuit 25 turns on SW2 after a predetermined time delay, after turning on 
r 3. Then, the electric power supply to an actuator 12 is stopped. Since the galvanomirror 10 was once turned to the 

0 even if the galvanomirror 10 was not rotating to the zero thoroughly, as a result of said SW's3 turning on here, and 
ring force is received, the rest can be built in an actuator 12, and it can be made to converge on a zero promptly [ the 
gnetism of a permanent magnet / but ] . 

>27] Thus, according to the GARUBANO driving gear of this operation gestalt, the abnormalities of a driving signal 
detected in each limit circuits 21 and 25, even if, since a galvanomirror 10 is compulsorily turned to a zero and it 
ates, even if a galvanomirror 10 is working toward an unusual include angle, by the driving force of an actuator 12, a 
vanomirror 10 resists an inertia force, is compulsorily returned to a zero, and, thereby, interference of a 
vanomirror 10 is prevented. 

.28] In addition, by the abnormal occurrence, when a galvanomirror 10 evacuates to a zero, for example, the alarm 
lp which is not illustrated lights up, and GARUBANO equipment stops. And after an operator performs 
determined processing, if the flip-flop circuit of each limit circuits 21 and 25 is reset, a GARUBANO driving gear 

1 return to the condition which can be operated again. Moreover, in the GARUBANO driving gear of this operation 
.talt, off actuation of the power source is interlocked with, SW1 is turned off by the protection network 34 at the time 
i power source OFF, and the power supply line to an actuator 12 is intercepted compulsorily. Thereby, an irregular 
ctric power supply is performed from the amplifier with which the actuation circuit 30 was equipped, and the 
lation where an actuator 12 does abnormality actuation is prevented. Furthermore, when abnormalities occur to the 
ver source which supplies electric power to the actuation circuit 30, the power-source supervisory circuit 33 detects 
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;, too, SW1 turns off and the power supply line to an actuator 12 is intercepted compulsorily. 

29] It is not limited to said operation gestalt and an operation gestalt which is explained below is also included in the 
onical range of this invention, and further, within limits which do not deviate from a summary besides the following, 
nation gestalt > this invention besides < can be changed variously, and can be carried out. 

30] (1) by the magnetism of the built-in permanent magnets, although the actuator 12 of said operation gestalt was a 
[figuration which returns a driving shaft 13 to a zero, it returns a driving shaft to a zero, for example as it is also at the 
stic force and gravity by the elastic body, such as a spring and rubber, -- you may be. 

31] (2) Although the **** limit circuit 25 of said operation gestalt was the configuration of stopping the feed to an 
uator 12 after turning a galvanomirror 10 to a zero in an actuator 12 and making it rotate compulsorily, it may be the 
[figuration of turning a galvanomirror to a zero, making it only rotating compulsorily, and not performing a feed halt 
in actuator. However, if it carries out like the **** limit circuit 25 of said operation gestalt, after making a zero rotate 
alvanomirror 10, even if a noise takes the actuation circuit 30, the situation which carries out abnormality actuation 
he galvanomirror 10 will be prevented in an actuator 12. 

32] (3) Although the include angle for emergencies about the galvanomirror 10 of said operation gestalt (zero) was 
ated in the rotation range of normal at the core, as long as it is the rotation range of normal, it may prepare the 
lude angle for emergencies in what kind of location. 

33] (4) Although the position sensor 15 as an include-angle detection means of said operation gestalt was connected 
h the rotation shaft 13 of an actuator 12, it is an optical position sensor formed in non-contact to the rotation shaft of 
actuator, and may constitute an include-angle detection means, for example. 

34] (5) Although the reference value of a comparator formed in the input limit circuit 21 (input data monitor means) 
I the **** limit circuit 25 (include-angle monitor means) was set as the same value with said operation gestalt, the 
^rence values set as both the limit circuit may differ mutually. 



anslation done.] 
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